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III. A Letter from Mr Antony van Leeuwenhoek, 
F. S. concerning the flefh of Whales, Cry ft aline 
humour of the Eye of Whales , Fifh, and other Crea¬ 
tures , and of the uje of the Eye-lids. 

Delft in Holland , July zz. 1704. 

¥ Take the liberty to communicate thefe my Obferva* 
lions, which I made laft year when our Ships return’d 
from the Whale- Fifnery. 

I have often concluded, that the Globules of Blood 
( which are the cauie of its Rednefs) are of the fame 
magnitude both in great and fmall Animals, and con 
fequently that the Particles of Blood in a Whale are no 
larger than in another Fifla no bigger than a Pin. 

Not being able to get at any Whale’s Blood, I was 
forc’d to acquiefce in bare fpeculations. 

From the Particles of Blood my thoughts wander’d to 
thofe of the Flefh of a Whale, whereupon I defir’d fome 
that were concern’d in the Fifhing to bring me a piece of 
Whale’s Flefh, imagining that the Flefti-Particles of the 
faid Fifla. were no bigger than thofe of a Horfe or Cow, 
and that the bulk or largenefs of a Whale confided only 
in the multitude of number of Particles. 

The piedeof Whales Flefh which was brought me had 
no very good fmell, by reafon of its being almod putri- 
fy d $ 1 cut it thro crois*ways, in order to feparate the 
Flefh-Particles according to their length, and I mud own, 
that according to the bed of my judgment, I could dif- 
cove.r no difference between the faid Particles (in their 
fight) an<i thofe of a large Ox. 

The reafonwhy 1 compare a Whale with a great Ox, 
a, became 1 imagin that the Fibres in a great Ox are 
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not more than thofe of a fmall one , nay, even in a Calf, 
I don’t think that, the Fibres are fewer in number, but 
only that they encreafe in bignefs. 

A certain Labourer presented me with the Chriftaline 
Humour of a Whale’s Eye, which he call’d the Eye of 
that Fiih, and told me, that one of his Neighbours lately 
return’d from the Whale-fifhing, had brought it home 
with him. 

After which, the Heer Frederic Wolfert van Overfchie^hy 
the intereft he had in one of the Commanders of a Green¬ 
land Ship lately return’d from the faid Fifhing, procur’d 
me two of the Hu/nor Criflalinta of the fame Fifh, one 
was of a great, and the other of a fmall Whale, fuppofing 
that I fhould be glad to make fome remarks on the faid 
Humors. 

Of thefe two Criftaline Humors I difie&ed the fmaHeft, 
and kept the largeft entire. 

Tab. i. Fig. i. A B. Reprefents the bignefs of the faid 
Criftaline Humour when it came into my hands, tho I be¬ 
lieve it was fomething larger when it was taken out of 
the Whales Eye $ for I have obferv’d, that when I have 
taken the Criftaline Humor out of the Cod’s Eye, and laid 
it never fo gently down, by reafon of its foftnefs, fome 
of its fubftance fell from it, the which having taken and 
view’d with my ClafTes, I could ftill difeover in it the 
Fibrous Matter of which if confifted 5 how much more 
then muft fuch a Humor of the Whales Eye diminifh, 
by being preferred in Saw-duft, in order to keep it ftifF 
and hard. 

The reafon why fome of the Sea-faring People take 
fuch pains to bring home with ’em the Criftaline Humor 
of a Whale’s Eye is, to ftiow it as a Wonder that fo Great 
an Animal fhould have fo fmall an .Eye 3 for they miftake 
that Humor for the whole Eye. 

In examining the faid Criftaline Humor it appear’d to 
me, that the Fibrous Matter or Particles whereof it is 
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compofed, lay Jo very thin upon one another, making 
thereby fuch exceeding fine Scales, that lay fo prodigi- 
oufly thick upon one another that it was amazing to 
behold 5 and this Fibrous Subftance is thinner of Parti 
cles, than that of a Pearch not a year old. 

The reafon why the Fibrous matter of the Criftaline 
Humour of a fmall Pearch appears Thicker than that in a 
Whale, is, that we fee the former on one fide, where 
the Threads or Fibres are thickeft, but if we view them 
where the Fibrous Particles meet together they are ex¬ 
ceeding fine or (lender 5 whereas, on the contrary, the 
Fibrous Matter of the Whale not meeting together, but 
running by, by Croffing itfelf often, is of the fame thick- 
nefs throughout. 

In my Letter of the 14th of April,, 1684. to the Ho¬ 
norable Society, I imparted my Difcoveries about the 
Criftaline Humor of an Ox, Fifh, <&c. and particularly 
I communicated the Courfe of the Fibrous Matter in the 
faid Humor 5 and I have difcover’d that the Criftallin 
Humor in a Whale is of a quite different Texture or 
Circumvolution from the Fibrous Matter in many Crea¬ 
tures 5 for whereas the (aid Humor in others confifts of 
three particular conjoyn'd Branches, all anting out of 
one Point, the fame Humor in the Eye of a Whale is 
compofed of five Circumvolutions, all which unite toge¬ 
ther in one Point, and make one Scale: But I muft here 
caution you that I only fpeak of the half of that Orb of 
the Criftaline Humor which fell immediately under my* 
obfervation. 

Now to defbribe the Smallnefs, as well as the Fibrous 
Contexture of which fuch a Scale confifts, and whereof 
many lying upon one another compofe the Criftaline Hu* 
mour, I caus'd one of ’em to be defign’d. 

Fig. 2. CDEF {hews a fmall Particle of the Criftar 
line Humor of a Whale’s Eye, taken oft 1 from the Globu- 
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lar Part j the Real Bignefs of which, as it appeared v o 
the naked Eye, is reprefented in Fig. 3. by G H. 

At firfi: I did not believe that I fhould have attain’d 
my end, which was fo to Difcover the Texture of the 
Fibre?, as to be able to expofe the exatt Circumvolution 
to my own view, by reafon that the Scaly Particles were 
dry’d together fo hard that they were as clear as Glafs 5 
but when I had difle&ed the Second Criftalin Humor, 
after the manner as you may fee in Fig. 3. GH. I could 
perceive it very eafily. 

The above-mentiond little Particle Fig. 2. CDE E 
appear’d no bigger to the naked eye than Fig. 4. I K 5 in 
which, by the help of my Microfcope, I could difcover 
the exceeding fine Threads, which I call the Fibrous 
Matter, with a part of the Circumvolution which com¬ 
pote a Fifth part or Divifion of the Hemifphere of the 
find Criftallin Humor. 

May we not be amazed with the fight of fuch a Con¬ 
texture, of which the Painter (aid it was impoffible for 
him to Trace the exceeding Fine and Regular Fibres 
with the Red-lead Pencil, but hoped to be a little more 
exaft when he fhould come to defcribe the fame with 
his Graving-Iron on a Copper Plate. 

Thefe Scaly Particles don’t lye thicker on each other 
than the Threads or FibroDs Matter are reprefented in 
the laft mention’d Figure j let us but imagine then how 
clofely thefe Particles, lying upon, and near each other, 
muft be united j for otherwise it would be impoffible 
for the Humor Criftdinus to have fuch a Tranfparency, 
as the nature of that Body requires. 

Now, in order to have a clearer Idea of the Courfe 
of the Fibrous Matter in the Criftaline Humor of a 
Whale’s Eye, which Fibres, as I have faid before, lye in 
fo many folds upon each other, I took a common Ball 
(for I could not make the Painter comprehend i& any 
other way) and divided it into fuch parts as were ana¬ 
logous 
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logous, or Correfponded with the Divifions of the Fi¬ 
brous Matter in the Criftallin,Humor, and then wound it 
about with a (ingle (mall Thread, which was to re- 
prefent the Fibrous Matter that compos’d a (mail Scale of 
the faid Humor- 

Fig, 5. A B C D E F G Hi K Reprelents a Globe or Orb 
of the Criftalline Humor of a Whale, whereof L is the 
Center or Axis, and lies next to the view, where the 
Fibrous Particles arife out of the fhorteft Circumvolution 
of the oppofit part of the Globe, and the Courfe of 
which is in fome meafure defer ibed by the Letters LA. 
LC. LE. LG. and LI. 

As for the Fibrous Subftance which here does firft 
Circumvolve from the Middle point or Center, viz. QB. 
PD. OF. NHandMK,. they deferibe the fame Cir¬ 
cumvolution in the oppolite part of the Sphere or Globe, 
which is here reprefented by L. 

Then I caufed the Painter to defign the faid Ball, that 
was wound about with a Thread on one fide, that you 
may the better conceive the Circumvolution of the Fi • 
brous Matter. 

Fig. 6 . RST U reprelents the (aid. Ball (b well wound 
up in the (ingle Thread, that there appear’d .only the 
two ends of the faid Thread, and the Ball was (0 well 
cover'd that hardly any of the Leather appear’d. 

The Center or Axis* which in Fig. 5. is deferib’d by 
L, where the Fibrous Matter, proceeding five feveral 
ways, does Circumvolve, jas A LC. CL E. E L G. and 
G L. I, we muft fuppofe to be reprefented in this Figure- 
by R and T. 

In Figure we have deferib’d five other, but (horter 
Circumvolutions of the Fribrous Subftance, as is before 
faid, by the Letters M N O P Q_; but when we had 
caufed Fig. 6. to be delign’d, there appear’d but three of 
the laft mention’d Circumvolutions, as in the Letters 
WXY. 
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And here agairi the unconceivable Order and the Wif- 
cfbin of the Great Creator of all things is very obvious; 
for what Man isithere in the World that could wind a- 
bout a Globe or Ball with a (ingle Thread of equal (ize 
throughout, and not crofs it felf in any point; and yet 
fuch is the Contexture of the Filaments or Fibrous mat¬ 
ter, of which the Scales of the Criftaline Humour of a 
Whale are compos’d. 

When I talkt with the late Heer Chrijiian Huygens of 
Zubichem , about the Criftaline Humours in the, Eyes of 
Fifties, to wit, about the Spherical Figure thereof, his 
anfwer was; What (hall we fay } the Eyes of the Fifties 
are of a wonderful form. 

Since which,having carefully obferv’d the Eyes of feve- 
ral Fi(hes,and particularly the Tunica Cornea thereof, I found 
that the faid Tunic, or rather the Pupil or Apple of the Eye, 
was very flat, like thofe in Human Creatures and other 
Animals ; from whence I condaded,that tho the Criftaline 
Humour in Fifties was Spherical, yet the (ame was made 
good by the Flatnels of the Apple of the Eye in the fame 
Fifties ; from whence one might probably conclude, that 
the Eyes of Fifties are of the fame contexture with other 
Land-creatures, and confequently the effe&s in both are 
the fame. For if you obferve the Sphericalnefs of the Ap¬ 
ple of the Eye in-Men, it will be found to be a large Eye, 
where the Tunica Cornea makes a Circle, whofe Axis is an 
inch long. 

When I had taken the Eye out of the Head of a living 
Cod-fifti, and put the Tunica Cornea in feveral Copper 
Globes, or Internal Circles, it appeared to me that the 
protuberant roundnefs of the (aid Tunic was equal to the 
Segment of a Circle, whofe Diameter was erf" two Inches. 
The faid Eye was a little prominent oiit fof the Head, 
like thofe of other Creatures, and tho the Tunics or Ap¬ 
ples make a larger Circle, yet are they not bigger, and the 
Axis of the Criftaline Humour was a little longer than 
half an Inch. * Now 
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Now if the Criftaline Humour (which I have fome- 
times call’d the Crift. Mufcle) in our Eyes, and in many 
other Creatures, confifts of a flattifh roundnels, but is 
not perfe&ly Spherical, and if the Diameter of the Circle 
made by the Tunick of the (aid Eyes be an inch long, 
the Criftaline Humour in Fifties being Spherical, and 
their Tunick defcribing a Circle, whofe Diameter is two 
inches, all thefe Eyes, as I have faid before, may have the 
fame effect 

After this I took a Whiting, which weigh’d about c? 
Ounces, and examin’d the Eye thereof, which deferib’d 
a Circle of 1 and i Inch in Diameter, and the Diameter 
of its Criftaline Humour was very near {■ of an Inch. 

When I difte&ed the Criftaline Humour of afmall Fifh, 
and found the inmoft part thereof no bigger than a large 
corn of Sand, 1 obferv’d that the Fibrous particles, of 
which thofe exceeding fmall Scales were compos’d, did 
confift of as many parts as the uppermoft Scales of the 
fame Humour. 

I did formerly refolve to make a ftri&er enquiry into 
the Eyes of Fifbes, but met with fb many obftacles, that 
J cou’d not go through with my obfervations, which made 
me delay them till now. 

Now I am fpeaking of Eyes, I can’t forbear adding, 
that a certain Gentleman askt me fome time ftnee, why 
Nature has. given us Eye-lids, feeing that Fifties have 
none, and that his Surgeon could not tell him the rea- 
fon 3 I anfwer’d, that it was abfolutely neceffary for ir, 
and all Land-animals to have Eye lids j for if it were not 
fo, and that the Apple of our Eyes were not moiftned 
many times in the (pace of an hour, and qll the foulnds 
that might fall thereon, waftit away, our Sight or the 
Tunica Cornea would be fo clogg’d with filth, that we 
fliould not be able to ufe our Eyes t, beftdes, the faid 
Tunic would otherwife be parcht up or fhrunk with heat, 
and confequently we fhould become Blind 3 where- 
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as on the contrary. Fillies living always in Water want 
no Eye-lids, hecaufe the fame Water keeps their Eyes 
ever moift and clean 5 with which anfwer the Gen- 
tleman was fatisfy’d. But I have fince found that I was 
out in my aflertion, for- Flounders, Piaife, Soles, and F 
believe all flat Fillies can cover their Eyes 5 and if they 
had not, l fancy they would lofe their Sight, becaufe the 
laid fort of Fifli are not -fo nimble as others in Swimming 
being only able to move their Tails, the chief Jnflrn* 
ments of Speed, upwards and downwards 5 wherefore 
thefe Filhes in a Storm don’t betake them'felves to the 
bottom of the Sea, as I am inform’d, but dig themfelves 
holes in the Sand; which fecures them from being caft 
upon the Beach or Strand : Now if they had not Eye¬ 
lids, the fliafp points of Sand, whilft they are making 
thejr Nefr, would wound the Tunicks of their Eyes, 
whereby the Tranfparency thereof would be deftroy’d, 
and the Fifhes become Wind ; which is a farther proof 
how perfect every Creatare is in its own Species. I con¬ 
clude, o’i\ 


IV. A Letter from Mr Antony van Leeuwenhoek, 
concerning the "Lubes or Canals'that convey the yellow 
Sap in the Herb calk a Chelidomum maju ? , or 
Celandine , Sec. 

Delft in Holland , September 16, 1704. 

T He Heer Peter Botton, Profeflor in Phyfick and Bota¬ 
ny at Leyden, and Fello w of the Hoyal Society,made 
sue a Vifit lately, and difeourfing of feveral things, hede- 
fir’d me, that I would examin the Chelidomutn majus, to 
wit, whether the Canals or Tubes that bring up the yel¬ 
low Sap were diftinguifht or feparated from other Tubes 5 
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